DINGWALL ACADEMY

Mathematics NATIONAL
: : L QUALIFICATIONS
Higher Prelim Examination 2009/2010
Paper 1
Assessing Units1 & 2
Timeallowed - 1hour 30 minutes
Read carefully

Calculators may NOT be used in thispaper.

Section A - Questions 1 - 20 (40 marks)
Instructions for the completion &ection A are given on the next page.

For this section of the examination you shouldarsHB pencil.

Section B (30 marks)
1. Full credit will be given only where the sadut contains appropriate workit

2. Answers obtained by readings from scale drgsvimill not receive ancredit
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Read carefully

Check that the answer sheet provided i$fathematics Higher Prelim 2009/2010 (Section A).
For this section of the examination you m&t arHB pencil and, where necessary, an eraser.
Make sure you write yomame, class andteacher on the answer sheet provided.

The answer to each questiomither A, B, C or D. Decide what your answer is, thenngs
your pencil, put a horizontal line in the spdelow your chosen letter (see the sample quesémw).

There i©nly one correct answer to each question.
Rough working shouldot be done on your answer sheet.

7 Make sure at the end of the exam that you magdur answer sheet for Section A with the rest
of your written answers.

A OWODNPR

> U1

Sample Question
A line has equationy = 4x —1.

If the point (k,7) lies on this line, the value &fis

A 2
B 27
C 15
D -2

The correct answer i& — 2. The answeA should then be clearly marked in pencil with a
horizontal line (see below).

%ABCD

Changing an answer

If you decide to change an answer, carefully eyase first answer and using your pencil, fill ireth
answer you want. The answer below has been chdaoded

ABCDVM/
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FORMULAE LIST

Circle
The equationx® + y*> + 2gx+ 2fy+c = Orepresents a circle centfeg,— f ) and radius,/ g°+ f*-c.

The equation X—a %+ y—b )= r? represents a circle centre (b) and radiusr.

Trigonometric formulae: sin(A+ B) = sinAcosB + cosAsinB
cos(A+ B) = cosAcosB ¥ sinAsinB
Sin2A = ZSinAcosA
CO2A = cos A-sin’A
= 2cosA-1
= 1- 2sin’A
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SECTION A
ALL questions should be attempted

1 A straight line with gradient 2 passes throughpgbmts (2,3) and €6, k).

The value ok is

A 11
B -5
C 1
D -13
2. Which of the following gives equal roots for thguation x> + kx +8=10
A k=8/2
B k=32
C k=6
D k=42
3. Therate of change of the function f (x) = 2—32 whenx=11is
X
A -12
B 3
3
c 3
D -3
4. Given thatcosA:@, the exact value o$in A is
A VB
5
_17
B 25
c VB
25

D cannot be found
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2a
5. I 4x dx is
0

A 4

B 16a°
C 8a’
D 4a°

6. The gradient of the tangent to the circké + y> +6x—-4y—4=atlthe
point (1,3) on the circumference is

7. If f(x)=3x andg(x)=x*-6x theng(f (1)) is equal to

A -15
B -9
C 0
D
8. Three of the following are equal in value. Which is #veception?
n
A Cosz
inom
B Sin=
C cos?!
—cinlin
D sin=g~
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0. Part of the graph of the function= f (x) is d

. y="f(x)
shown opposite.

Which of the following graphs represents the 0
related functiony = f(-x) +4 ?

XV

(2,-4)
A y“ B yu
2.8 /
4
) /\ v
/ , 2 0 X
I o 'X
Ya Ya
C D
o
A /.
_4/\ (0] 'X
/

10. PQRS is a parallelogram. P, Q and R have coombried, -3), (-1,5) and (7,7) respectively.

The coordinates of S are

A (-11,-1)
B (4,0)

C  (4-1)

D  (15,9)

11.  Arecurrence relationship is defined &k,, = 06U , +b.

If the limit of the recurrence relationship is 20e value ob is

A 12
B 50
c 33
D 8
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12. The minimum turning value of the functioffi (x) = x> —4x+ 8

o 0O w >
©

13. The diagram below shows part of the curve withagigm y = x*> —10x> +13x + 4k .

The curve crosses thxeaxis at (3,0).

y = x> —10x* +13x + 4k

N/

The value ok is

A 12
B 6
C 0
D -6

14. If a2 :\/§b% thenb equals
a3’
A
V8
B &
2
at
C
V8
p &
8
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15. The equation of the circle, centreb(6) and having the-axis as a tangent is

A (x+5)?+(y-6)* =25
B (x-5)?+(y+6)* =25
C (x+5)*+(y-6)* =36
D (x-5)*+(y+6)* =36
16. If cos® =- i, for 0< 0 < 2r, the value o is,
V2
A T
4
T
B -3
C T andZ
4 4
D 3 and>=
4 4

17.  The range of values affor which the function f (x) = x*> +8x— 12s decreasing is

A X<-4
B X> -4
C X<4
D X>4

18. A function is defined asf (x) = 3x®> — 27x.
It has a stationary point at
x=+/3 and x=-/3
only x=3

A
B
C only x=+/3
D

x=3 and x=-3
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19.

20.

<

]
N

x

The diagramwhich isnot drawn to scale, shows parts of the graphs of the
curve y =1x? and the liney = 2x.

y =2X

The shaded area above can be represented by

[’ (2x—%x2) dx

o O

o 4

1x? —2x) dx
(22 - 2x)

[ END OF SECTION A ]
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SECTION B
ALL questions should be attempted

21. The diagram belowyhich isnot drawn to scale, shows part of the graph of the
curve y = 4x* — x® and the straight ling/ = 3x.

The line intersects the curve at three points.

Y
\
\
\
3
A
\
\
\
\
\\Ll
o \ "x
y:3x y=4x2—x3

€) Find the coordinates of the point A.

(b) The linel; is the tangent to the curve at A.

Establish the equation of the lihg

22. A function is given by the equation® % px — 6 = 0, wherp is a constant.
(@) Given that x = -2 is a root of this functidmd the value op.

(b) Hence, solve the function fully, given that 0>
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23.  An equation irxis given as

(@)

(b)

25X > = 4 > » Wherek isa constant and non-zero.
x= -k X +k

Show that this equation can be written as
x* + 5k*x+4k? =0

Hence find théwo values ofk for which the equatiorx® + 5k*x + 4k* = @as
equal roots.

24. PQRS is a rectanglaeasuring 6 units by 4 units.

Points A, B, C and D are points on the sides efrédttangle such
that AQ = SC = 2xand PD = BR = x as shown.

(@)

(b)

P A 2X Q
D

B
S 2X C R

Show that the area of ABCD is given by thection A(x) = 4x* —-14x + 24

Hence find the value afwhich minimises the area of ABCD and calculate
this minimum area.

[ END OF SECTION B ]

[ END OF QUESTION PAPER ]
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